Title of the Invention D-1518 
SIDE AIRBAG 

Background of the Invention and Related Art Statement 
5 [0001] The present invention relates to a side airbag for 
protecting an occupant sitting on a seat of a vehicle such as an 
automobile, and more specifically relates to a side airbag to be 
inflated at a side of a seat. 

[0002] Conventionally, a side airbag is disposed at a side of 
10 a seat of an automobile and is inflated at the side of an 
occupant when an inflator (gas generator) is activated. 
[0003] Japanese Patent Publication (Kokai) No. 2000-177527 has 
disclosed a side airbag having an upper section and a lower 
section divided by a seam (stitch line) . An inflator supplies 
15 gas separately to the upper section and the lower section. It is 
arranged such that a pressure in the lower section becomes higher 
than that in the higher section for receiving a chest of the 
occupant softly when the side airbag is inflated. 

[0004] According to the side airbag disclosed in Japanese 
20 Patent Publication (Kokai) No. 2000-177527, the upper section and 
the lower section of the side airbag are inflated substantially 
simultaneously. 

[0005] An object of the present invention is to provide a side 
airbag in which a lower section is inflated with a higher 
25 pressure earlier than an upper section. 

[0006] Further objects and advantages of the invention will be 
apparent from the following description of the invention. 

Summary of the Invention 
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[0007] According to the present invention, a side airbag is 
disposed at a side of a seat of a vehicle and inflated with gas 
supplied from a gas generator. The side airbag includes a sub- 
bag disposed in a lower section of the side airbag to be inflated 
5 with the gas supplied from the gas generator, and an upper 
section of the side airbag is inflated with gas from the sub-bag. 
[0008] In the invention, when the gas generator is activated, 
the sub-bag is inflated first with a high pressure, and the lower 
section of the side airbag retaining the sub-bag is also inflated 

10 along with the sub-bag. Accordingly, the lower section of the 
side airbag is inflated with a high pressure, and pushes a lower 
portion of an occupant toward the center of the vehicle away from 
a door. Then, the upper section of the side airbag is inflated 
with a relatively low pressure with the gas from the sub-bag. 

15 The lower section of the side airbag is inflated first with a 
high pressure and pushing the occupant away from the door. 
Therefore, the upper section of the side airbag can be inflated 
relatively slowly. 

[0009] According to the present invention, the sub-bag may be 
20 provided with an outlet through which the gas can flow out from 
the sub-bag into the side airbag. Accordingly, the gas can be 
supplied to the upper section of the side airbag from the sub-bag. 
[0010] According to the present invention, the side airbag may 
be provided with closing means for blocking the outlet. It is 
25 arranged that the closing means opens the outlet when a gas 
pressure of the sub-bag reaches a predetermined pressure so as to 
allow the gas to flow out from the sub-bag. Accordingly, the 
sub-bag is inflated earlier with a sufficiently high pressure. 

30 Brief Description of the Drawings 
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[0011] Fig. 1 is a perspective view of an interior of an 
automobile including a side airbag according to the present 
invention; and 

Fig. 2(a) is a sectional view of a side airbag taken along 
5 line 2 (a) -2 (a) in Fig. 1, and Fig. 2(b) is a sectional view of 
the side airbag taken along line 2(b) -2(b) in Fig. 2(a). 

Detailed Description of Preferred Embodiments 

[0012] Hereunder, embodiments of the invention will be 

10 explained with reference to the accompanying drawings. Fig. 1 is 
a view showing a side airbag in an inflated state according to an 
embodiment of the present invention, and Figs. 2(a) and 2(b) are 
views showing a configuration of the side airbag. 
[0013] A side airbag 1 has a bag shape, and may be formed of 

15 two panels joined at edges thereof by sewing, an adhesive, 
welding, etc. A sub-bag 2 is disposed in a lower section of the 
side airbag 1, and a gas generator 3 is disposed in the sub-bag 2. 
A top surface of the sub-bag 2 is provided with an opening 4 as 
an outlet for supplying the gas from the sub-bag 2 into an upper 

20 section of the side airbag 1. 

[0014] The sub-bag 2 has a bag shape, and may be formed of two 
panels joined at edges thereof by sewing, an adhesive, welding, 
etc. A vent hole 5 is formed in one of the two panels adjacent 
to a door (which is away from an occupant) at an upper portion of 

25 the side airbag 1. When the two panels are sewn together, the 
edges of the two panels can be easily joined since the panels are 
flat. The vent hole 5 may also be omitted. 

[0015] Although not shown in the figure, several bolts project 
from the gas generator 3, and the bolts extend through the sub- 
30 bag 2 and the side airbag 1 and are connected to a housing (not 
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shown) of the side airbag apparatus. The side airbag 1 with the 
sub-bag 2 is retained in the housing in a folded state. Although 
the housing is preferably provided at a side of the seat/ it may 
also be provided at an inner side of a door or a seat cushion. 
5 [0016] In Fig. 1, a seat 10 of an automobile includes a seat 
cushion 11, a seat bag 12 , and a headrest 13. When the 
automobile with the side airbag collides on the side thereof or 
rolls over, the gas generator 3 is activated and ejects the gas 
to inflate the side airbag 1. 

10 [0017] In such a case, the sub-bag 2 is inflated first with a 
high pressure, and then the upper section of the side airbag 1 is 
inflated when the gas flows in from the sub-bag 2 through the 
opening 4. It may be arranged such that before the occupant 
collides with the airbag, the sub-bag 2 is inflated at the 

15 maximum pressure about, for example, 300 kPa, and the upper 
section of the side airbag 1 is inflated at the maximum pressure 
about 100 kPa. However, the present invention is not limited to 
this setting. 

[0018] As described above, the sub-bag 2 is inflated first 
20 with a high pressure in an early stage for receiving the hip of 
the occupant while pushing the occupant away from the door toward 
the center of the vehicle. During this time, the upper section 
of the side airbag 1 is inflated for receiving the chest of the 
occupant. When the occupant collides with the side airbag 1, the 
25 gas gradually flows out through the vent hole 5. 

[0019] The opening 4 may be an unconnected portion of the two 
panels (for example, a portion that is not sewn) at the 
peripheral edge of the sub-bag 2. In such a case, a reinforcing 
portion may be formed at a portion close to the opening 4 so that 
30 the panels can be strongly joined together. Alternatively, the 



panels of the sub-bag 2 may be fixed at the entire periphery 
thereof, and an opening or a slit may be formed at a position 
away from the edges of the panels. 

[0020] Although the opening 4 is always open in the above- 
5 described embodiment, it may be arranged such that the opening is 
normally closed by a tear seam or an adhesive and opens when the 
gas pressure in the sub-bag 2 reaches a predetermined pressure to 
break the tear seam or the adhesive. In such a case, the sub-bag 
inflates in an extremely early stage with a higher pressure. In 

10 addition, the gas pressure in the sub-bag 2 can be controlled 
through adjusting strength of the tear seam or the adhesive. 
[0021] In this embodiment, the entire body of the gas 
generator 3 is disposed inside the sub-bag 2. A most part of the 
gas generator may also be disposed at an outside of the side 

15 airbag, and only a gas-ejection hole of the gas generator may be 
disposed in the sub-bag 2. In addition, the entire body of the 
gas generator may be disposed at the outside of the side airbag, 
and the gas may be guided into the sub-bag 2 via a duct. 
[0022] As described above, according to the side airbag of the 

20 present invention, the lower section is inflated earlier with a 
higher pressure than the upper section. 

[0023] While the invention has been explained with reference 
to the specific embodiments of the invention, the explanation is 
illustrative and the invention is limited only by the appended 
25 claims. 



